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Ba«fcRI*&ftTas;:fcS*»fcrs^;*:7W 

©iS^tf U y n >Ji i:#-?LS©ffi^tf y 'J 3 >■ [if 14] 'J>ft < i: 1 75SI**91 7 ®v> 

#£Sfc«l*ftfcl*fe5Cfc*<l$«i:1-S»** 1 rft*CIB«©a*a^a?«kB*i: 

$ fcttursa 2 iB«©s^scwss?is. ceasivta* zt^wkttisatM&.^u 

immmti ±i3^?LS©^y^y3>jgi±, 20 [jBBai$m&K9!] 

iqjcwLflE^aawfcaEflsi/fciTfc^cfcftwaiti:-*- [00 on 

[»«a5] ±!B^?Lf?©^y^y3>®(i, ssfflii xa*iWfcJ:!>«4P**iWi-**sfcbfca**i* 

[qJt^5LS4 s a^e9C^{bL,&HT-fei.^i:^!f$«i:t 4 « ffl b fc¥ffl»jfc«a* .fc 4 * 7 U 4 «a* J; V 

last* 6 ] ±ib* y * y 3 >«{±, y > [0002] 

a5 0^ril*fcl»©a*ttifS!«?». £«*H<8¥F3 6 6 5 2 4 l^&fcTCgg^SftT^S^ 
[»««7] -3l®tcaimttifBI#B 30 Mfriiutt) Sa*fc#iift3*©#* 

fiUfftfc*tt*&fcS£fc*a«fcrsa**17SSa 5. CC^t^MSStt, «'Mfc=«ltt©:t S v * 

#Jl6©v^ftfrCf3a©a#;BEl*f!a?8L ?-vr&£«EBbfc««i:» x~ v**y7<»9&m 

lasts 8] it *s i iatt0ftjtott*s*?a<z>aa taais^sjaatftfctfrafcfcfcfcx* v *?-*:rc 

^ffiT-feo-r, *«tta&tE±c^ys'<j3>ji5fe»j56 #bTia»*ftfc«^BB3ix;fctf , -i s ai:*a*.x it 

Us 5l?'JS/y3>Ji4*?LWbU #?LRflj3;h.fc5pJ S*l:tx5 747- hEfcttbTftffii: bt 

*a#MJt»Sia?B©«a#8i. [0 0 0 3] b:&» b&# 6., * K > b l!B&ti\ Sjg7- 

*tST*^T, #«ttfflg±fc!|?y^'j3>Jift^ 40 *^*:74Bfia<««rs;:fc*«b<, a*K¥Bi 

u *y ^U3>aft*?LKfl3U #?LK{b^nfe^y 38#afi^x4*rwfc£^j&ffli-a:^fc*i*ft 

saflaasa^Boaife&a. -y^^>v7'©$fe«©ji?)fflX^E* s s<'ras^* s i¥ 

[Bjrsioi ±13* u ^>y3>i©#?LH{btfefe ati-5J:5&»^ sateix&a^cioTBBjtf** 1 

o'ttts ^?LK©iSv^y ^y3>ih#?ug©{£^# r^^wtfVKi'tfWb^tu 7*7*4 

9i3tt©m^st«Mm?s©sig^ft. s*£*.3a?©«ifc&s^»#&£A^g£fc&o;fc 

[B*S11] ±f3*yvy 3>l©^?LR{bt:$> fc 50 t), 3i5>>^5 L <y7-ffl##* s ^<«:oTb^di:V>aPpS 



3 

[0004] i©a©^*^*a#tafc«>CN mim 

(Metal Insulator Metal J^S^M 0 S (Metal Oxid 
e SemiconductorJSCftlf-iKWSS^ji^a^^nT 

- *$tt®«Ji8f 1" 5 ¥BS©SffcttftrStS?jI 

t&s. u^ufctf^ -c©*Y7©«#isi*si*-?as 10 

fcttat**S&K>Ctt) v ±BWUI^±OWbKOK 
* ft * < 1" 3 -iJStffe 5 ±IB«filiR-£±f3g*{bll8© 
HIJfEft»< b-r^Sh^ ±E«JMBlOJ:T©«aiHC 

{bBI©BUPffiS§lfbt:itiJ#]# 3 ©T\ ©ttltttt* 
(.SIStabSMO ft^^^T-ffc^i:^^!^* 5 

[0 0-0 5] *fc, ffi^-Ctt, »BB¥8-2 5 0 7 6 6 20 

*iSii©iM*#a;&ft;av\ *©*sw*»«o-«ffl*Bi 

^j/'jn>M) ftffcj&bT^ *©£?Lll*«M*l±t£ 
■*K£J£JftU *##»Sfc£J8SKi:©fl3CmEft 

[0 0 0 6] £fcv 4$H¥?-2 5 9 7 9 5*fi«C 
tt> ±«WW8- 2 5 0 7 6 6*S«CHw*lX"rv> 

sttaoftiMUNaift?* (*NKtt*«?aia*?) ft 30 
© [1 o o] ^ratfftiifcgfiCEftbTuscifctfx 

#-7*^y 3>S©m?&W»^©;rr-ffiLb^i:;S 
ftTV^S. COSlSfcbTfcjU #i(ga^'J3>© (1 0 

o) wfczmmmttzt, ti*?,^»^mcfcfe 

fcElR|-r3frS>T"*5i:JiS£ftTV>5. 
[0 0 0 7] 

[lEW^bidfc-ras®] b*bfc#e>> ±m© 40 

!f#g8¥8 - 2 5 0 7 6 6 ^&#£§3fB©m#»**Mm : ? 
IW8-2 5 0 7 6 6.*&**J:tfWH¥9-2 5 9 7 

[0 0 0 8] *«Wtt±E»S t«*T»*iifct»OT 50 
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*©i«Jtk *?.ftg£UTJ8M^ttttnfS* 
[0 0 0 9] 

t5#?L*©#y$' , J3>JI^ ^?ls©^ , ;^ , ;3 
>Jf±£BJ&£tifc£JIi£Ki:ft<I;?.v ^SSMftSSS 
f£»&C*f bTBffi i: bT«E ft Winl" £ £ 2: t «k !> & 

a^Mftii «?«*«w-r s - i: *®mt t a * © 

?*tttH-irS£fc#"eS< £&, SMteattEi:bT*B' 

r 9 i/ij3 >Mt& if©*«frs«©fiiiic if 
\z mw.&mzrtm b feats* if &<£ffl *• * £ i: 6 -e § a 

©T\ tS*©J:at*SW*S«4^?LHYbbfe#?LH* 
[0 0 10] iS^JS2©^tt> VSttStt^ £Stt 

a«©-*Hffi!ic»^n^b$nfe^y^-^#a© 

«j§ft#-f5£?LSC©tf U^'J3>Jf i:> I£^?Lft©# 

Blft$mtt»£C*f bTBii: bTHEftWia-r?. £ t 
fc <fc D ^JS^Kftii btm^ftSrMI- d i: ft^S i: 

ts *>©T-fe 5 > «?ttawtt<o*s«fc#tt#'.hs < 

J.o«?«ffl»C* v K>yWkWB&*-Tfi* bTK 
Sb^.-rm^ftMtBI-SCfctfT-^s ^fe^ 

SS* £fc#«ttKfcJ&« bfc»Sfc 5 - 1 

^?LS^*»ft*Jffi-r2»^ J ?'^^> bS«BCJt^ 

[o oi i] n^3©^{^ ■smiftfettii«gi 

2©^WtC^t:, ±I3^?LH©^ , ^>'Jn>l{±, # 
JLBCOBV^U ^>'J =i >Jf i:#-3Ug©<£^#D ->'J n> 

1 i: #£EC*1 $ iifclT » 5 C i: ft^S: i: 1" 5 . 
[0012] It&H 4 ©SglBliv if 1 * fcttW Mm 

2 CD«flBC*V^Tx ±ffi*JLK©# 'J 'J 3 >lttx J» 
»*Iq|C*?LflE4»ai«Wt*fl3 bfeJit-S.?) d i:ft<$$: 

[0013] n^s 5 <d%w&, m&m 1 

2<D«WC*^T» ±!3#?Lfl©tf y^y^VEttv ft 
BHBClt^TilWtatfiWO^JLflC* 1 * < «t 5 A "5 
**|qlC*?UE#*K«caEfls bfelT-fc* C i: ft^ 

[0014] if $3 6 ©IMHttu m-SM 1 73MH*ffl 5 
©fSB8t*V^T, ±13* y y 3 >l#v ^^b'-T"© 

* y y ^ >i-s©T% Rfc* fettaft*ix&^?LH© 



5 

z t c i o k#?lh©# y ^ y n >« t ft ^ 
^ntm^* 5 h y 7 h LTK£?L«©#y ^ y ^ >i© 

*^gft©T«#g^CftS. 
[0 0 15] WS7©5§lfc lf^l7>Mtt5R]a6 

jfcj£2ftfcaffi^ft£©T\ «stt»ffihbT#^ a 

y 3 >S«ft£©iM£<*;»g£ffi^ Sit-grKit^T* 
@«{b;&tf<£=>* MbtfoJfgtcftS. 
[0016] at &m 8 ©SSBJUi, ffi&m 1 §3«4©S^ffi 

Kfb£ftfc* y > y =1 >Jf-£IMbU gHb£tife#7LH 
©# y -> y n >m±fc&%mm*. t) ft i.s@^^J5£i-i> 

ci:^hU hSS8iffl<fc 3 ft«3tft 

Sii^jiT-n -iz* £^5 . it®® WftSjlT 1 
D-tX C ioT«?ftSSl/Tffi»*T«WTf * 3<£3 
* h©S#ffi«M»?M£»r2>c£#-?£s *fc> 

[0 0 17] »#E9©SgBBt±, K#JS2JB*®«JMfc 

©^u ^> "j 3 >jB±t ^JS*Hct t) ft 5mffi*«j«-r a 

£ t £4$#t t U ft&CDX K > b SS@© <fc 3 ftSJtft 

•jt^aarn-b^s^i:*^ it«wii*ft«a7' 
[ooi8] nt^e i o ©awa*' m&m 8 

9 ©»BJtj3V%T, ±13* 'J 5/ 'J 3 V«©^3fLRflst 

[0019] n&g 1 1 ©»wHu n«e 8 * utm*. 
m 9 ©»b^c.43-v^t, ±ib* y > y 3 >js©^?LH<bc 

< ft o ff^iac^JLietfattWfcSft-ra t*?L 

Wb©*ffft*{baF#iCi:t«f«i:-r5. 
[0 0 2 0] fflttfcJg 1 2 ©»»HU 1 75M8S 

7©orft* 5 Ci3«©mi^;&sts!e?iii:s ±m&Mm 
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*ge#iRifc*3 5©"c» jRftafiiftiaitsj&fi^ft 
[0021] n«a 1 3 ©»hb\ m*m i 7is»*h 

7 ©urftfr CfB«©SIMfcf*3iS?ii£ ^ h y * 
c*'jsu : &mi^aw^m?MCEPia-ra±iBSE*^ 

$#tt#±i3SBJMCi&ltS*iTE£5 C fcfc*HSi:-*- 

©t% mtftS'+ K^v^^-^a^sv^xsutts 

j &S* s ft<x S*l«Bft7 f -f^7 , l/'fS«4^1-5ii: 

[0022] m&m i 4©»wttx 'J>ft < kfcttd&s i 

^MH 7 fflV>Tn*CI3«fflS^»*f^S?5ii:P 

irffit ft * i: * t »SH(iii©«*^*{b* wiar * c 

[0 0 2 3] iiigtW^©^S> 
^©ft^T-^Ufc^li¥8 - 2 5 0 7 6 6^fiffij3 
<t^gi¥ 9-2 5 9 7 9 5^&^tl3ii©«)iT-(±s 
fggy y 3 >SSft i;oiNW«ME©$*fflllS*9L 
K{b t It? ^aA^ns^JLKl^BS; Lto 2> ©T- 

s^tt*rsm^©isfi^A s JS < , «E4*^iD*n«a 

30 *s^tl*:^©S«j&S©±#* s ifci«^A5^i:V^» 
[0 0 2 4] 

[^Be©isss©ff$ffi] (^js^js dh VL^msjm 
(DrnM-immm^mi ooymmf&mz, m2 (a) ~ 
40 ( e ) K-umnsmM^m i o ©sife&isc^ttaig 

kbTn»i/'J3>iSl (iSW*4»IIO. lQcm© 

(ioo) as) tflvvcn*. 

[0 0 2 5] ^HBBBftoaiMMifaa? « 1 0 tt % El 

nt^ y y n >« 5 ^bbk,^ k# y ^> u 

3 >« 5 ±fcS*JI!fflMbS*ifc£ftR# U 5/ y a >1 6 
*9K^$*t, K*5LK^ys/ya>16±Cffli»R& 

50 1©SHCI±*-S. '>^miS2* s ^$nTVA5o 
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[o o 2 6] tzz-e, *zaam-ct** mm&msLt 

bTn^>y3>»fil£ffl^T^S#, mW&MSL 

K.}i^X±M<D&1LRXV is >J 3 >ft 6 *£#U 
fciSJ.^ £?LK* l JS"J3>Ji6'v«?«SA1-«t> 

* 1 0 amZMfS, b£?L» * 'J ^ U n >« 6 1 
5Ci:#-et*l«J;^©T\ n^';3>«RCI«*3 

^sateCJt^T* «?«©*lMMb*J:Trt63^ Mb 

[0 0 2 7] ttzs ±>£©#'?L J5tf U 'J 3 >jf 6 HU 
*mtt*ffifc£JI»£h©rac«E£i?;tiabfei:iSK« 

«LW#y$/U3>J16 20 
t), ^?LH^'J^'Jn>16© 

*sfcSda-r*fcK)Cii, y-;«ii©*t£{±, j^sa 

5/ U 3 >*©S?©¥*9g SfTST?fe55Kl5 0 nmX t> 
^/jN$VAt)fflT-fe-2.ih* s ^gT-feSc ^-^*ji©A§ 

t<B:5nmJ:Dt>/J^t.O*«J:^. *£M0£ 

. srei±, y * y 3 6 ttjaamaMusixT ^ 

fldffl«»fbfcll^3ftSt>©TfB:4<x fc^flW 
[0 0 2 8] *fc, *aaBB»Ci^THU &M*JR£ 

m^mi o©iEffl**MS-i-6t>©"efe»K ^?LS^y-> 
y 3>i6tm#*EPiqi-2)*©T-fei.. c©m#©Ep 
so c «t d y s>- y 3 >i 6 ©«a t a* btm^ 

«. Ufcff-aT, »mi4S«i:^Jl^iRi:©P^tEPilD-r 
S»fl9fcx*;i/¥l:fcs©-?-, £JS?5I8i©tt*g8&{±/.h 

^ws^stu*. **5S^«t-(±> &Ji$iffii© 

»*4i:bT££ffi^TV^# N &R£lg©4mtt&KIB 

*©T-(£ft < % tt*Hft©'.h3&&MT?fc*lH 

xy£-;k a&&£&J8vvr4>,fc^. ccc s £©tt» 
MRtt5. 10&V, 7;i/S=*A©tt*Htttt4. 2 
8eV N £PA©{±«lt&t±4. 5 0eV, *?SV7.9- 
>©tt»H»»i4. 5 5eV, xy$-;i/©tt*Rtttt 
5. 15eV, 6£©tt«l»fct5. 6 5eVT-fe5. 50 
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[0029] eiTx mmmz®2%mMi,tLifit>m.w 

[0 0 3 0] n^>>y3>3lffilo*®t^--5 
'^H2«bm n®* 'J 3 >36K 1 ©Sfflfc 
BIJP* S B&1 • 5^m©y>F-7©At?'J->i;3>I3$ 
®j«f5Ci:CJ:t)ia2 (a) Cw-TJ; 3 6 

ns. #y^'j3>i3©jswtt, LPcvD&tit) 

ffV\ j£Dt&f¥tiU X£K« 2 0 P a, *ffi®g£ 6 4 
0*a ^S/-7>#;*©«iS£6 0 0 s c cmfcbfc. 

fc4b\ * y ^> y 3 >ji 3 ©jgntiu 

fc*9l6»fc3*TjaBtbT*J:W sfes »Stt»K 
^«SC»«tt»Kft3K« bfca«gO»*S:ttx 
C V D m C <fc D »«tt«K±C 7t;i/7 77->U3>J 
MbfeixJf>>? f7=-fl/tj5 i J: C <fc 5 x 
sK y > 'J 3 >jf * bT 4> £ V*. ' * fc> mWtBBLt 

c#ij^U3>jit»j«i--**ttttcvDati»ts*i 

5ii©T-ti!&<v 0!l;H£CGS (Continuous Grain S 
ilicon) &^M«CVD?&feh-£/^T&<fc^o 

[0031] jy h*-7©#y y 3>B3 s^bfc 

5 5wt%ffl7^'fb*^zlc»ffii:x^>'-;i/i:^ft 

1 : lT»*bfefi^«i«)aS«(!l*ftflivv 
«1 -(■9*1*) ^Ife nfl^ij3>iSl S. >y 
^SM2) ^IE^li:bT> sJ?y->y3>Ji3t3l6JH»ft- 

#?LK^ y -> 'J 3 5/Ji 4 (JMT, PPSI4 fcffi-T) 

^fig$nn2 (b) t^-ri-j&WJi^feixi. fe 
*soi0g»T?iix BfflMbfflaoftftfcbT, sat 

&g£l OmA/cm'-S, MaSfb^M«3 08>i: 
t:i>^i:4>^s Rlfii^<b*t5 0 0WO^>^f>7 
>7*C J; t) its y y 3 >Jf 3 ©*B t JtJWW 4fT-a fe« 

y i/ y 3 4 nt. ■^mmm-c {i^ 
jk y •> y 3 >i 3 ©-ass^^K-fb bTv^ 5 # N # y 
y 3 >ji 3 ±®*%nm\j 'bT* iv^o 

[0 0 3 2] Aa»MMb (R T O : Rapid Therm 
al Oxidation) StffCioTPPSJMXtftfUS'y 
3 >1 3 ©*a*WM&*ff-5 C i:C «t t) la 2 (g) fcjj* 
1-«[5i* s ff tut, H2 (c) kll5lt55t±^ 

aiSdSib^tife^y S' y 3 >i&, 6 aaM^b^n 

fePPSl (BIT; RTO-PPS*6fc»t) Zfrs 
-to %MmMb<D&i*t[,Z&s Wtfcimzs 0 o*c, 
«flififlHI*lRiaii:bfe. *5UWEIBT?fc PP 

si 4 y ^> y 3 >i 3 ©^<bsmia»bt «t 5 

ffitfe !? > ii^©*P^1^ 'f 7*0»fb«B"eHHi:«:* 
A*P^©^§a^b&?P^Jt?.whA s T-&So &tz, 

mmrimz' it, fljmMbttffic <toTPPsi4siF 
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XvCi 5 Bft bT 6 J:^. Sfc©# D CSflj-T 

isa<b^»&£fb&£©;&»Sja^*ittJ:^. 
[0 0 3 3] RT0-PPSi8±t«Wiilfc 
S&*R7Sm.tt**C£»>^1-3;:i:C*oT, 
02 (d) (HI) Cm-r«JBO«ff«WS«?* 1 0 

::Cx #JUSMT*tt, MK7oiw 
**l-0nmfcl/fc#, c©R/Ptt13lc:|!g£l-£fc©T- 10 

©ESI fcU *-?y**B2«Mi (* 

tt*Ay*i££W>T&«fc^. 
[0 0 3 4] WT, *SUBK!B©*#mi*fflm?» 1 0 

[0035] j^BomiMiam*? s 1 o > 

/t (BB«*T) fitiXLt, H3t*f J:dt&«« 20 
7fc»lSltS{«C3l/**«ffi2 1 (St»S?JR»m 

m) *sku *ffi^+>^rt©Ka»«ft«5 x i o- E 

PaiibT, sfeWK7i:*-^yf«S2i:OlBltit« 
M7kOlBtiS««EVcftB«IDl-*Ci:CioT, & 

$pgg 7 i- 1- ^ y^ii2 hcpitistij y •< 3t— 
^ipsk, *#MSitst*?si o 7 *abT 

MMSti?>«-?e- H 3 tfO-^«»tt»lf« 

?«E*^-T) fc«fc!>3i^*«B2.1i:&»R7i:©IHI 
fc^4ttffl«?WfcIek*»j£b&|g**ia4fcj3* 30 
f. 7 2 (oStl, n 

»^U3>«R1) CttbTIESfcbTitaMEVps* 

BJirau ai/**«»2 ltt«Ml7C»l/tlEBi:b 

T tta.SE V c £ MP b T V * S „ 

[0 0 3 6] 04©«f[Iltttt«tSEVps©fii£, iffStt 
«SK*a*^U-HHI*0'f (O) #^-f I 
ps£, mH*©n (•) #BctH«?««IeSjjVr. ft 
ttStSEVctt 10 0 V-^i: bfc. 

[0 0 3 7] H4fr Hiiim^S^I 
ett«««EVps*«iE«>k*©*iHi**U fi«E«EV 40 
ps©ttSt|JD S * S C oftT y ^ KBS I ps&tfifc 
iiiS^SaEIeh&tiAobfeo 08itt> ttSSEVps£ 

10 0mA/cm\ 1 eOMHUKIttft 1 

O^A/cm^SO, ^©»ttim^«JitIe©«(ifi» 
flTVKH bfe#|gfiS/ 'J 3 >MS©SIS WLffft-f 5 

flit?* t) (Witt, tt?«*fifc*£ED 9 6-14 
1, P4 1-46 tiixttv ttffiSEVps£ 1 5Vi;b 
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cm 1 , fiiltii«;?m^Ie©m^SttlilSl/iA/cm 2 

, *m&w>m<Dm?mMmm*m 1 o©s?© 

[0 0 3 8] H5C* COttlBS^WfclefciaitSEE 
VpskCPI"^— ££F owler-Nordhei 
m (7 7 I )7-^JH"''W A) yavhbfeig*^ 
to 05 «fc 5, fcx-^ffiSMLt COS :<D 
SHiS^SSE I elil?95& h J; © 

JftfcBC £ S Wire fcSfcJf 33*13. -®i:tfflS?& 

tb©»»*ia6©x^;i/^> riHCJ; ?> swats, a 

43s 06*©n + -Sifctnff^>'J3>»£l£, RT 
0-PPStt-ti£©RTO-PPSJ16£, SiOxtt 
RTO-PPS16 ©gaBC^fiK^tlfe^b^ U 3 > 
iiJgt Autt^»il7.*x E K tt7x>~KM; E 
vActtK£lx^;i/£\ ^n^n^-T. *fc> 0 6 (a) 
t±it«ESEVps©WiDB5©!RSi^^bx 116 (b) tttt 
atSEVps£ffljnbfck£©W§£^-fo MI7i£n 
»i/ U ^ >Sffi 1 fctt bTESii: bTttSitSE Vps£l? 
DOU ;©tt«tSEVps#fiJr5£fii (Hl#flt) fc*tS 
kv 06 (b) CjjVriSCs n^>'J3>»«m4> 
?,RT0-PPS|6 CttttBSK: J; D e -#&A 
d©kgv tt*SEVps©akAktt«Siiftt 
«DRT0-PPS16t**oTH50T\ &A£tltz 
«^e-ttRTO-PPSj|6nt#«-r59l«» (¥ 
*I«JN±*1 O'V/cm) fcioT FU 7 hSh, T 

■Z'&mgimmtxzmTfem&ft*)? *) . rto-p 
p-sgiecaiBtaabfcm? e-tt, f&¥»i*si.fc$ 

> ($t^m?) k^i?.^ «IMS*C«t5RTO-P 
P SJ16CSSBOS iO«©1J-r/t>K*^LTft» 
■K7***thv*^'t*MiHi:lfcai**i**ok*%* 

[0039] c<oatt**B-*-sfci&c, xmmmmo 

(E) ©x^;^MSKbt^J 1 7 tit. 11 
7t^t> -f ttit^mEVps?: 1 2V£LtzWi^ D 
ttHiSmE Vps§ 1 5 V t bfcS^ AttfiS«EVps 
S 1 8VJ:Lf:S^ ^^n^n^-r.. B74»fe % 
©x.^.;i/^N (E) ©^;bdr^#ttJtStWm- KT- 

WiD-T 3it^mEVps©tiSD i: i: * C £'fflI#H5x 

TO-PPSS6T-©m?icSLtt / J»&<x RTO-PP 
SJi 6 ©ftBffiflCiJSbfem^tt+^&x^^dfS^t 
KxV^7 bn>T-*3k#x.?>ii3o ^£i5s 0 6 

ipo-jswuitj^b&nArtoiatts 5SctBifiBti©m^© 

x^;i/^r^n (E) i:h>*;i/&ajli^T (E) t© 
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N (E) ©i*;i/*#*i©B#f±n (E) tT (E) t 
©SHCiSftS-S (N (E) =n (E) T (E) ) „ 
tfiRtf, it^SEVpsCSEtfttiD-rSJ:. n (E) (i 
lg^;i/^i|£D7 1 -;Ufi£^* s lix.5 t tat^'fbU ■£© 
£iSli:bTN.(E) t,^i*Wt:^^7Udr{i!!l-^>7 M" 

[0 0 4 0] IMHitt»C*-ett»l/Tb*39fi 
^fcSLSS^f *WCV>fc^ i: ^ 5 £ i: tt, R T 0 - P 

4>fc^i:^-5c££»*U tttti«f«« I e©3&^# 

«. H 8 tt«8IBB»0«lf'tt«ffim?«l 1 0©*** 

- P WJE I psi3it5|KI±SS?S^ I »tMJliO«IWE 

<bfe^-r^7 7T-feoT> ettt^^H, f&£iu#mmffiK 

ffetK |^ia*©'fi s *'y#-K«8KIps£, I^B"* 1 © 
D^atBS^-mSSIe^^l-o fc*>, 08!i, B3E«E 
Vps*15V-jk BJitmEVcfcl 0 0V-£i:bfe 

©m#St»Sm?3il 0ttt> ^ *-!*««. I ps» ft 

mm^mm i ew* t % * * k v jraiutiui s 

S^S^ie^Ji^-rsch^T-gs. ;r*xfc£, RTO 

- P P S B 6 Ji&y W >©&H4 s #?lH'fb b&y W 

fcO'jH&UgBg b*«rtttt, ft£©M I M# 5S*JIM6lt 
©«t t 5 - 1 fc cfc t> f» & *i 5 #ttt- & % . 

[0041] *aBK»»©«JMMta«?« 1 o 
©»fctim?m« i e©KfflKiR#et-3v^ttwr 

H 9 B:*WIBKJB©«J|ttlfffl«?il 1 0 ©JIHS A r 
««IP8aV»a«?«8SIe©»li*w1-. H9tt* 

i^wwasflre* ?k HHfO'f (o) 

4»y-f*-F««IpB*, HH«f©n (•) tfKttS*? 
miet^t. H9*>e>, XSK^ftl 0- 6 Pa~#J 
lPaOSiT- ttB&-£©ttffi«?«». I e#f# f> n, 

So tub*. #aaBB!B©«jfctt»s*FS 1 <>»« 

Sfl3bT*)SSUT« : fft»*a<ttlti 0BW) 

SS^Ml 0fc«ffl+3«B©fc3;* hitman* fci: 

[0 0 4 2] #SUB&*-CBu ©mttSffii: bT 
•J 3 >»£ 1 (ffitfb^^BSO . lQc m© (10 0) S 
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«) tfS^X^Zif. #«ttfflRttn«'^y3>aHgt 

R£$ft£6© > eti:tt<t 09*.**% ^ISfi*, 

&K& £CaB*«e«R I T 0 : Indium 

Tin Oxide) *aA**nA*E©»«tll*#*Lfc 

#StEftfflV>«»^CJt^t*ffl*tfl3avfi3^ Mb# 

[0043] (xas^iK 2 ) *mM&m<D mMMnmm 

1 0 ©S*flf5Elil2 1 1 fc*B c 

10 T-J=ifflT-[a^^#B&bs gSit£?££Ell 0&VEI1 1% 

^its^LR^y^y^i/ie^ bi i 1 (c) t^-r 

■t -5 H^JLfi©^^ 'J ') 3 >H 6 b i:#?LS©<£v^ 

Tjt y y n >b 6 a ki»*sca« ^nfejs c <t *> mm 

HHi 1 kHMiCx bT n)Ki/ ') 3 

>»K1 (ffi,St** s B&0. lQcm© (1 0 0) Sffi) 

[0 0 4 4] ^-f. ni->'J3>Ml ©SBt^--^ 
20 9*®ffi2£J&JEi£b&&, ni->'J n>*El©afflt 
KJf-^BSl. 5/tm©y>l*— 7 , ©5J<y^y3>«3S 
Jf^-T5Cli:Ci»)El 0 (a) IZiHt 

[0045] St, 5 5wt%©7 -yfb7j<^7k^fc:^ 
^y-;vh^BSl : lT-?I^-bfcti-&^<t!?^?)miSffi 

e^®is (^7jv£-f) ^AM, nf^ua>a 
«i (*-v^ii2) zmmtL-c. *u->'j3> 

1 3 c ^tt^f^ft* 5 ^sasstfisa^bjoasfi 1 

30 Rgfil®{b»affi^i:bT, SS^IS 2 . 5mA/c 

SffiSS2 0mA/cm ! -t, fiHSKfbSSIHI& 5#i: 
1-5§|2©^f i t : i: : &iS^bs Ml 1 ©Sfefr^OBMHWbffl 

a t.SB 2 ©£{$-e©R&®»fb*Qai: sxsc 3 u ■& 

bTffofco fiU HWHWb4't:tt5 0 0WO^>^ 

x-> jsi©ftttTj©BMi»fb4*»Tbfc^"ettx *y 
y y 3 >i 3 ©ssffiac#?La©fiv>^?Lg^ y ^ y 3 

>«4a (WT, PPS14aii:*1-) ^J&^nEl 
40 0 (b) \Z7fst&0 ^2© 
^"ecBM^btf^T bfeB#^T-J±, ±i3^?LK*y 
S/«j3>14aJ:t)*n^>y3>«SlfflJCs PPS 

1 4 a «fc D fe#?LS©^v^?LS^ >J -> >J a>14b 

(jjit, ppsji4bhir>-r) &Bi&2ti®i o.(c) 

SB 2 C^ttT-ffliWbi 5 3 UfcWjSnftt, 
PPSH4ai:PPS14bi:* s 5s5t«l$nfcEll 
1 (a) K.mtm&if&btiZo ^i5, *^JEJBSST 
tt, PPSJ14ahPPSJ14bi:fflaB«3ii!?fe?) 
50 #?LH^y^y3>Jl©KffttBSl /im-efcofc. S 
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ft bT V v* * U U 3 >■ 3 ±» t IkJLKib b T *> 

[0 0 46] «C, ftadHMS (R T 0 : Rapid Therm 
al Oxidation) WCiot^TOPP SJf4 a, 4 
b Slf jK 'J * 'J 3 >1 3 (DHummtZiro Z 

eii (b) tni+mmimt>ti&. bdi i 
( b ) cfctt s 5 «±&iMHb£ u v g a >« 

^ 6 a, 6btti&JfllHMsSixfc±E*?LH*y5'y 
3>Jf (WT> RTO-PPSI6a, 6 b tmt) ft 10 
ijVf. JgJffllHWbOftffiiLTH:, »fbtt£ft9 0 0 

PPS14a, 4b£lWJ y 3 >Ji 3 ©Kfbft&iS 
SftSKbCfc t>froT^S©T?> »»TJ»fl3»flESTf*S 
-T S £ i:#°Jt£T-;& D > »»©Jp<bflf* <f 7*©BMbSM 
T* IBB t & S A#^©# § fc*»fls ft WS91- * C i: #T- 

gfto 

[0 0 4 7] I±f©RTO-PPSI6a± 
fc &K 5 7 ft ft i tf mm C <fc D ft - 

i:C«toT, Ull (c) CwfWjiOWiMfS!*? 20 

si o^f#?>tiSo ::t, *mmmT'&, 

®H*S*10nmJ:bfe4!, ^©KffttWCIB^-rs 
*>©T?ttfcV>. S#ffi»SS?jgl 0(±^#BI7 

ft®H©IEffi (7V— IO y£e*S2ftg 

[ o o 4 8 ] WT, *idBK*©«iiias*am?ji 1 o 

©Wtt'toV^TRWr*. 

[0049] ±^©s#isftrsm?© i o > 

/t (HS-B-f) rtfc*AbT\ SeBBIBlfcim EI3 
£jjvr«k-5C£»GS7 t^lRl1-Stt[«fc3l/^^«fiE2 30 

i (ffi»s^iR»s@) ftKHU jta>?-+wtrt©* 

7*S}I2 1 h£*B17 i:©IHIfcia*«EEVcftffiDt- 
SilfcCioT* ft*R7fc*-5'S'^WI2i:©IHIC 
aaift^tf-FmSEIpsi:, S#Sr*fSS?®l 0* 

<D-jtfflmtts&m,tt*Wi-*) cit)3i/^^«ai2 

bfclSJR* IB 1 2 fcSVf. H C AUK 7 tt*- 5. 9» 40 
^m®2 (oJt), nf/>U3>iffil) fc$*bTIE« 
hbTifiiStmEVpsftEpjinU 3b7*«S2 1 
Bt7t*fbTIE8ii:bTtta«EVcftBliDbT^S. 

[0 0 5 0] Hl'2©*«|ttli«[«EVps©ffi[4, IRH 
tt«BSK*SL, |3]EI*©^ (O) ##V3|— b'SS 
Ipsft, HBifOD (•) ASMma^Sgtleft^f. 
itiSaEVcti 1 0 0 V-£h bfc. 

[0 0 5 1] HI 2frt,fe#*S£-5fc, WJC 
feUOBBS 1 [SMSU ffitBS^m^t I e ttdtifflBE 
Vps#iE©i:S©»WiSfU *mmEVps©filftii*D 50 
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3 * S fc otiT ^ F *St I psS^fifctbS?Sj(it I 
efctflSiJDbfe. **StSEVpsft 1 5 Vt bfe 

94*— K«HIps©«36«SH:l»SlmA/cm 
2 s »aj»?S«Ie©m^JS(iiS4/zA/cm 2 T-fe 
*K £©»UiS?«MIe©mfc^0JT-ifcl8bfc3i8 
US/ 'J 3 >SfS©Sifflft^7lKft1-ft C £ 5 

*i (#H¥ 8-250766 

D96-14 1, P 4 1 - 4 6 t «fc*lt^ jtSSS 
EVpsft 1 5Vi:bfci:gv ^ H«8KIps©«* 
?&«iiS&4 OmA/cm 2 , ficmti^mifc I e©S«E&K 

(±msi/zA/cm 2 -e^ft) s #ga»&JiB©«jMaats 
«?i[©»?fflsuti»*#?6^c: 

[0052] Ell 3Cv ^©SfmS?*«Ie fcifi^» 
EVpsht||1-ft^— *ftF ow 1 er-Nordhe 
im (7 7">-7-y;i/hVN-Y A) 7*D y b UfclS**S% 

©aais^s^ 1 eizmmzm 1 hisi^t, g^^j* h 

>*;i«£ ± ftS^©ffimc: Jt S«8S7?feft 
[0 0 5 3] HI 4 i±*^«$SlfflS#tt»SS^?)S 1 

o©^*^^- Fmmivs&XTfmitimTmmie^ti? 

fts MIEIffcnAsSctBS^S^Ieft^t-. &4b\ Ell 

4 lit, ifi^mEVpsft 2 1 V-S, B?S«EVcft 1 0 
0 V-^hbfe^©ieST-fefto H 1 4£>£b#2pft,fc 

a t» *safi^*©«iii»i*sm ; f « i o fcsvvt 

bT % BS-^ffl^*^ t- K«« I psSVMtBm^SiSt I 
eftSI^I-ftC^^T-Sft. C©«t^*atU«?«iSIe 
©^^{b©'J>&V^^bfc^1tttv ^*©MIM^S, 
-^*^S^> 'J 3 >*«©*@ft#7LK'fbt ft d hlc <t t) 

ft m#SfitssdF st- t±» e> tut % 

D> *»lH©*3SS»ffl1-ftC:i:tJ;t)»fensfifttT? 

[0 0 5 4] J&OHUMbjnoftfffc bT 

(is ^©i^^ttT-froTtiVv t&t)*)v El 15 
tZTfitZSt. lI«S^0mA/cm ! }:btIli 
ftftM^b, 2 0S>H-e««E«SS0mA/cm24»e) 
2 0mA/cm 2 £T-JfiD£ii-3i£*T\ «SEffiSft2 
8>IB«ft2. 5mA/cm 2 i:t-ftfflP^ft3[Iligttft«fc 
atbtfeiU. {Ib, RfflWb*fctt5 0 0W©*> 
>7 > 7*t «t t) SBCJtft^Itt ft 3 ^li^ifflT- 

s&ft. ^©a-&ci±, mmmm* 2 . 5mA/cm 2 t 

bfc^PJt^?LS©<£^^?LK^y ^> 'J 3 >1 4a« 
l&SftftCkC&ft. 

[0 0 5 5] (HJEB^ 3 ) *«E^l©m^StMMm 
l 0 ©»*«BX(iEI l £Fn b^Xtt^S l t*PI b 



(9) 

Tfc©TBK**»«U M&1j&*W\ 6£#J!8bft# 

<bu tit- as i.o a*, 

U3>StRl (Jtttfi^B&O. lQcm©(100)I 

[0 0.56] *1\ n»S/-'J a >a«R 1 0«HC*-'^ 
y*S@2£J&#bfc&, n^->'Jn>Sffil©«@C 
IKJPtffel. S/zm©.^ :/©#';<> y 3 >B 3 £ 10 
■JB«1-5ii:ti?»Hl 6 (a) fc*1-J:5fc«&M& 

[0 0 57] *C, 5 5 w t %©7 yfc*****^ 

*y-;ufc£B&i : i-cs£Ufcg£*.fc?>&awiHft 

ftfflW S^mM (Hw*r) n»J/'j3>« 

5. ccc*iv>T, HMaKbaatt^ SMffissomA 

/crn't l/CMHMb«HttU «fllMKii:i:*t« 
affiSSOmA/cm^^ 0 mA/c m 2 *T-j|i^e«] 20 
C (**t) JfiD$*l>. fib, B&ffiIHb*K:tt5 0 0 

i:bfe„ bfrbx, iiUbJiliitf^TLfc^T-li, 

tut ^mitmfrx® t &n w t ^{b bt 

#?LS# l Ji> , J3>M4 c (WT, PPS14ctS; 

1-) #^*snHi6 (b) fc^-ridafljjiiw&ii 
So ft£, swais»»-ett^ pps»4c©KJ*ii8&i 
umx-h^tz. ttz. xsaemrctts *y->y3>jf 

3©-»fc*?UMbl,THS#, *U^>J3>Ji3±a 30 
[0 0 5 8] «Cx Ha«MMbftll5Ci-3TPPSJi4- 

c * >j •> u 3 >i acDaanHMbfefr^ ( AaoMit 

fboSWte LTlt BflsaiK* 9 0 0 'C, BfcttM* l 
«FIIBi:bfc) , ^*M&&&*K7*ffl*.ttX*C£ 
6»jjW*Si:CJ:oT, HI 6 (c) Cft1Htil®« 

tt, ^*H7fflJ!ie^BSl Onmtbfc^ £©KJEtt 

<f$ci!g££;h.2>&©T-ttftw ft*>\ *jMkM&i«?H 

1 0(i^»M7S«8l©iEfil (7V-F) fcU *-5 40 

£*T,3o £ft, El 6 (c) fcjSV^X, 5ttftjfc*fAMb 
£tift# U U 3 • 6 ttfittflMMbSftfcP P s 
J14c (RTO-PPSJI6) 
[0 0 5 9] ft*, ^USE^T- tt, flMBHfcaaK:* 

tt, n» J< y 3 >SH l ££v^l#fi*?LJK7&Hfi:£ 
njSfffS^JUEfcfcS. 50 
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[0 0 6 0] (HSM4) HI 7tcaEfle^ffilo«||i 

flams*?* i o zmm ^tzw-m^mmoimmmm 
tst. ft*, sas»»ii:Hi«©«ijaa!*Kov^tt 

sfci^sm??! i o t bTtt; subbis 2 ttzitmrnrnm 

3©«JMttffl«?Hl OtHVvCfeJ.^. 
[0 0 6 1 ] *£J|ffi?ff®¥1B&^HHU «#KWM 
«?V1 Oi:, S^flaWSS?* 1 0©£i§BI7f;:*f|n] 

Ea^nsiSTO@3 lstii*, SB^m^3 ittt«j? 
%fttz>m.x,fc3 2tfMLi$,5. *ft, s^msi3 

ltt#7X»J£ft£f©2BJ31£3 3ta*jgjsj5br*s. 
:CC> 3«SS 3 1 3 2 #JB*Sh&a«i 

« 3 3 tt*i-if 3 4 *K Lrmwmmmm^m 1 0 t 

-fWbbtifc!), »W*3 3fc*'t-"tf-3 4i:«Jfctt« 

aa«^»i-oi:T?H*iisrtiism!*Bf3e©Ksa»flEti/ 

ffi7t»3 2CD|BjKtjMlfM3 lSVafll§tR3 

[0 0 6 2] *Wt»»©¥ffl*8#*«fc:fc^Ts 391 
«ffi3 1*^IIt7fc»l/tiE«i:UMI»ffi3 1 fcsfe 
i£M7 h©P^t 1 kVfflit^SEVc^EPiDbfctt^ 

t% m^mmmm^m 1 o ©#»n 7 1 5 ^ 

2 h©RIC 1 5 VSaoiSJEmEVpsSEPinUTm^-S: 
ffifcb CRM ?tfei:c?»v ^«M7©®« (*-fX) 

e - © 8fcft,#i£* s 0 fc & m t o ft t» I" S d i: ft < B& 
¥^Ti:ftoTV^?)^i:*f : ^1■iEfcT•feS. bft* 5 -3T, 
*«t»*TJtt» «?e-#&«K7©fflrt"e**a-fc: 

u5>ni.JRmilfiiSiatt2»^5* s ft<, SlJi^^Cft 
i.htfel3{£3^ ^{b^BjfltftSo ^fts SI^KMS 

«?m OTi^cm^ffitti^t/K^tivysa* 5 ^ 

bftv>©T% ^tr?.^'>ft<1-5-i:A s T-§So 
[0 0 6 3] (SUBKJB5)-H1 8C*fl0BJBlft^U 

hjs^si 3 ®^rft7>cfaii©a#;&w§ym?$i 1 0 & 

81*^1-. *3Wfi»»ttt, HI 8fc^1-i-5t, ^JS 

^» 1 ft^ bnmmm 3 ©v^•rn* l tis«©a^its 

Tby^^3>hD-;HeiK4 l fcY-^b y £*3> b 
D-;uiiES4 2 i:T-§a#SfltSa?«i l 0 twiots 
±iS (IdfiJKJS 1 -CttM) ©il^mEVps$:^ti^tl^ 
>*7-Ti>«t-5K:fto-CV'>5. -fftto*, ^M&BT- 

tt, XYb'^73>hD-;«4 ltYTh'J^^ 
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3>hD-;MII&4 2J:CJ;oTitSS*EVps^Wint 
« 1 0 ZmSR-tZ £ a tftoT* t) , 

[0 0 6 4] ft*, #gJfi®S©7 s >f;*7*l/-<SBT? 
5 7ffl£ft ifOlfSiCl^IfiE bt So 

[0 0 6 5] t^5TN ±a>©.t-5ts#M«^m?ii 
RM%tmm?mi ot»fti-5t^ft^#©<fr£^s 

#ZZb&T-gZ>, bfctf'oT, ft#©«fc?ft£$tft^ 
4 SB £ 2. £: ifi °sm t ft Z „ 

[0066] (zmmme) ®i9£mMBmuz$z® 
(Dm^&mmm^m i o zm% bfegfrgsx am *© 
®,®m!&m*7jii-. ft*\ mmmmi tmvm&mm 

i o i: vatmrnrnm 2 ^fett^iM*® 

3©«jg£SfflbTfc<fcV^ 

[0 0 6 7] ^flffiff^CSfrK^T^W^iis =«* 

^©^©-eiiDoT, m^stitsm^ ® 1 o&#v- 
Ffcu m#stw^m??si o©^ss7c»iRibTT 

* V- h* tcpacx >v i-atf©^ * f 5 2 sia^Tg. 
i>. £tz, Ty-KSS5 1, yUwK5 2, AV-H 
ttiit±»5 3, 5 4C<fc-3TXS£rU:£ftT^S. ft 
*, *«ffi^«T-&v £flt# 5 3, 5 4 i: nfl^> 'J3> 
1 J; »5ftS#Stt»l£i:T-|l£g§§£«f?fcbT^ 

[0 0 6 8] #*ffi^©@teS£7VW*fct m#» 
MSS^Si Ot±iE©ifi«mffVps^EPin-rs^hK: 
i 0 SI^»*fSS?® 10, o * 13 * V- K *>t>m?ifi 

1>„ ft*, ;i©7V-b-gatIa©.;*;§;*fc£, ^U^K 

m C EPin f 3 KSSSE V g©« Jtfb £ # £ £ C J; *> 

[0 0 6 9] WkO*®?^ T.&tikttim&m^tz 
««tf±*Tf*s* J , *»HB©«JfcttMS*?SSH^ 

[0 0 7 0] ft*, *£«BBIg-?tt=«S* W 7-©@fr 
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[0 0 7 1] 

mm%i$n&&fo£*i l-zieu t ut £ 5 jot a - 

10 ttU^©X^tt^#**<fi^«?ttaBfc#y 

««SSffihbT#Jig B B B ^'Jn>« 
Sft if©*£&fflK©fl!jK:#7 *»£ft 2f C*«ttK«: 
»j«Uft«Eft^*ffifflt*c:i:*"e*4*»6x 

[0072] it^«2©^{±, sseaffiiu mm. 

ft if©#^s«©ft&c ^««ft ifn^mttus^ 
jEabfeSisftifS^ffl-rs-t^T-g?.^^, ^©.fc 

Vffi^^ hft* s Djtgtft2>i:V>-5jaSA s $>So 
[0 0 7 3] ttttH 6 ©^B^(i, if^Jl 1 BSH^S 5 
©5S9iC*^Tx ±!3#U->'Jn>l^ yyK-7 - © 
7}?ij n>lft©T% ®{b*fe{i^b$nS:^?LS© 
7j?U*>U3>14»*lftl»tti:ftt)% ±iBS£E£EPS0t5 
c: .fcC J: *)K#?LK©5J< U •> U 3 >S#3Sm#i:fto 
T, *«SS«ffl!lA»?)K#?LfC©^ 'J U 3 >1 tftA 

ztitzm? * s k y 7 b bTR^?L»©# >j ~> y 3 >«© 

SSbTm^^iKtHt-S-h^T-t, ^fc b*-t:>^ 
#=^Sft ©T-Sit* 5 ^ Cft * v> -5 ^mA 5 ^ 5 o 
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